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(U) ABSTRACT 

Th is  report presents the instrumentation systems operated in connection wi th the 
launch of Saturn Vehicle SA-2. The period and quality of recorded data for each 
system are given. Applicable data reduction information is  also included. Perform- 
ance of the instrumentation system used was satisfactory and preliminary analysis of 
recorded data indicated that the launch and f l ight  were very successful. 

Saturn Vehic le SA-2 was launched from Cape Canaveral on April 25, 1962 at 
0 9 0 0  hours 34 seconds EST.  
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(U) INTRODUCTION 

This  report presents the instrumentation systems operated during the f l ight  
of Saturn Vehicle SA-2 .  There are three basic instrumentation systems: 
Telemetry, Optic81 Tracking, and Electronic Tracking. Under each system are 
l is ted the stations or sites operated, period and quality of recorded data, period 
of reduction and/or potential reducibility of the recorded data. 
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(U> SUMMARY OF INSTRUMENTATION PERFORMANCE 

I. Telemetry 

Good signals were recorded from launch to  162.56  seconds. 

1 1 .  Optical lnstrumention 

A. 

B. 

c. 

Fixed Cameras 

Good coverage was obtained from launch to  20.2 seconds 

Cine Theodolites 

Good track was maintained from launch to  127.0 seconds. 

Attitude Data 

Three tracking Mi tchel l 's  and one Theodolite were used for reduction 
of attitude data from 0 to 19.35 seconds. 

111. Electronic Tracking 

A .  Udop 

Good doppler data were recorded from launch to  162 seconds except 
for slight noise during cutoff. 

B. Radar 

Good track was maintained from launch to 162.6 seconds. 

C. Azusa 

Track was maintained from launch to  162 seconds. 

Note: All times in th is report are referenced to  range zero unless otherwise 
indicated. 
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TELEMETRY 

Receiver Stations Operated: 

Hangar D Cape (Tel 3)  
Blockhouse 34 G. B. 1. 
Cape (Tel 2) 

Coverage: 

Transmitter (L ink Nr.) Frequency Period of Good Signal Recorded 
(seconds) 

1 242.0 
2 246.3 
3 248.6 
4 249.9 
5 252.4 
6 253.8 
7 256.2 
8 259.7 

0-162.56 
0-1 62.56 
0-162.56 
0-1 62.56 
0-1 62.5 6 
0-162.56 
0-1 62 -56 
0-162.56 

Good signals were recorded by Hangar D, Tel  2 and 3 from 0 to  162.56 
seconds. G. B. 1. recorded signal from 43 to 162.6 seconds. The period 
from 43 to  46 seconds was noisy and hunting. The period from 46 to 
162.6 seconds was good. 

Data Reduction: 

Telemetry data were reduced and published by AMR from T minus 5 
seconds to  163 seconds of flight. Data were processed through the 
TARE II equipment and then linerized through the IBM 7090 computer 
u t i l iz ing the TARE routine. Cycl ic data, such as flowrates, were reduced 
using the doppler automatic reduction equipment (DARE) i n  conjunction 
with the 7090 computer. 

(U 1 OPT ICAL-MET R I C CAMERAS 
Fixed Cameras 

Coverage: 

Stations Operated Period of Track (sec.) 

34-3 (close in) 
34-4 (close in)  

0.451 to 7.988 
0.451 to 7.988 
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Stations Operated 

U223L145E 
U242L90N 
U 17 6 L46N 
19-2 

(U) OPT1 CAL-M ETRl  C CAM ERAS 
Fixed Cameras (Continued) 

Period of Track (sec.) 

0.451 to 17.260 
0.451 to 19.828 
0.451 to 20.662 
0.451 to 20.662 

Data Reduction: 

Trajectory data wi th estimates of error were reduced and published by 
AMR from 0.451 to 20.662 seconds. Raw data from the stations above 
were used during times indicated in period of track column. 

Attitude data (pi tch and yaw) were reduced using tracking Mi tchel l  U176L46, 
U142L160, U242L98, and Theodolite 1.10 from 0 to 19.350 seconds. 

Attitude data (roll) were reduced using tracking Mi tchel l  U176L46 from 
.449 seconds to  16.992 seconds. 

(U) OPTICAL-METRIC CAMERAS 
Cine T h  eodol ites 

Coverage: 

Stations Operated Period of Track (sec.1 

1.10 

1.30 
1.40 
1.60 
1.70 
1.80 

4.5 - 45.0 
54.25 - 99.25 
102.75 - 127-25 
4.5 - 127.25 
2-128.75 
4.5 - 127.25 
47.0 - 123.0 
47.0 - 127.25 

Data Reduction: . 
Trajectory data wi th estimates of error were reduced and published by 

AMR from 4.5 to 127.25 seconds. Stations 1.10, 1.30, 1.60, 1.70,and 
1.80 were used in the reduction as available. For  avai lab i l i ty  see period 
of track under coverage above. 

. 
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Stations Operated: 

Upranqe System (NASA) 

. 

Blockhouse 34 
Blockhouse 26 
Hangar D 
Site C 
Si te B 
P layal inda 
T i tusv i l le  Cocoa A/P 
Merr i t t  island 
Transm itter UTAH 
MANDY 

(U) ELECTRONIC TRPCKING 

Ud op 

Downrange System (AMR) 

L i t t l e  Carter 
Bassett Cove 
Great Sale 
Walker Cay 
Allens Cay 

Coverage: 

Good doppler data were recorded from launch to  162.5 seconds. 

Data Reduction: 

Trajectory data wi th estimates of error were reduced by AMR from 11 .O 
t o  162.55 seconds. 

Trajectory data wi th estimates of error were reduced by M. S . F . C .  from 
launch to  162.56 seconds. 

Reduction of downrange udop was not attempted since no timing was recorded 
on the tapes. 

(U) ELECTRONIC TRACKING 

t? adar 

Coverage: 

Stations Operated Approx. Period of Track (sec.) Mode of Track 

Mod I 1  1.3 21-182 (good) 
182-206 (noisy) 

Skin 
Skin 
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I (U) ELECTRON IC T RACK1 NG (Continued) 

~ RADAR 

Stations Operated Approx. Period of Track (sec.) 

Mod 

Mod 

Mod 

11.5 0- i62 (good) 

V l.i* 2-3 1 

V 1.2* 4-59 

3 i - i 3 4  

59-134 

FPS16 1.16 0-80 (good) 
80-93 (noisy) 
93-175 (good) 

FPS16 1P.16 6-24 (no track) 
24-104 (good) 
104-162 (noisy and hunting) 
162-192 (very noisy) 

FPS16 3.16 

FPS16 3A.16 

Data Reduced: 

Stations Used 

1.16 

45-58 (noisy and hunting) 

162.56 (breakup, tracking pieces) 
58-162.5 (good) 

61-64 (noisy and hunting) 

i62-252 (very noisy) 
252-276 (off track) 
276-522 (noisy) 

64-162 (good) 

Period of Reduction (sec. 1 

0-162.8 

1P.16 2 4 - i  11.2 

3A.16 64 .54  62.8 

Mode of Track 

Skin 

Infra-red 
Skin 

Infra-red 
Skin 

Beacon 
Skin 
Beacon 

-- 
Skin 
Sk in 
Sk in 

Beacon 
Beacon. -- 

Beacon 
Beacon 
Beacon -- 
-- 

*Coverage on these stations were taken from the preliminary estimate of data coverage 
by radar operators. Other coverage times were taken from radar function records. 
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(u) ELECTRONIC TRACKING 

Azusa 

Stations Used: 

Azusa MK II 

Cov erage: 

Good track was maintained from launch to 162.5 seconds. 

D at a R ed LI c t i o t i  : 

Trajectory data were reduced and published by AMR from 15.0 to 162 seconds. 

(U) OTHER INSTRUMENTATION 

I. Range. Safety instrumentation 

A *  Telemetry ELSSE 

Program si te 2 C - l C 7 P  maintained good track from 4 seconds to  162.5 
seconds I 

Fl igh t  l ine s i te 34-1OOF maintained good track from 6 seconds to  162 
seconds. 

B. Impact Predictor 

The impact predictor performed satisfactori ly throughout powered flight. 
Azusa data were used as input. 

C. Radar Plot t ing Boards 

Good plots were obtained from launch to  162.6 seconds. 

II. Impact Instrumentation 

Since the destruct systems were activated at 162.56 sec. ( in  conjunction 
wi th  Project  High Water) there was no irnpact'except of debris remaining from vehicle 
break-up. For th is reasonr the impact data can not be real ist ical ly compared with 
the nominal trajectory. 
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The impact instrumentation for th is  test ut i l ized the Cape 7090 computer 
wi th input data supplied by Mark I I  Azusa System. 

1 1 1 .  Optical lnstrumentati on 

A. Engineering Sequential Cameras 

Number Operated: 67 
Number of Failures: 2 

9. Documentary Cameras 

Number Operated: 34 
Number of Failures: 0 

IV. Project High Water 

A.  Engineering Sequential Cameras 

Number Operated: 14 
Number of Failures: 2 

9. Documentary Cameras 

Number Operated: 4 
Number of Failures: 0 

Items 1 .2 -41  and 1.2-40 
(Fixed for prelaunch coverage) 
obtained no coverage 

Items 3.2-2 and 3.2-3 ( I G O R s  
at G. 9. I .) did not observe vapor 
cloud . 
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